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(57) Abstract 

A novel peroxidase having a high dye-decomposition activity; its genetic information; and a method for decomposing and decoloring 
dyes by using the same. Thus, various dyes over a broad range can be efficiently decomposed and decolored without causing problems such 
as secondary contamination due to the formation of toxic by-products and discharge of greenhouse gas in association with the consumption 
of much energy. The above-described en^me can be supplied in a large amount on the basis of its genetic information, which makes it 
possible to utilize the enzyme in, for example, treating waste dye solutions in the field of dyeing industry, etc. 
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^mr-i ^^hV^A- ij>V^U ( Geotrichum andidum ) 

Dec 1 (B*B^^!fto<«rtJ* 1 Ts l#3^©a^^»=sx«^^^e 

I^^^X#x|8fi^^ggF^F;fCca^*8t$tVT* D 2^2^17 
BCJl^K (FERM P-15348)d; »3#^) . ^CD*tES^{i 
FERM BP- 7 0 3 3Tfe5o ) *^^^J: t)#ilL, aSMffllS 

5 1 ^{ikm.') o 

wO-T:^ h 'J^A • *>i;^A Dec m®«nfe»*4;9^P«fe{±. R 
e«J t« ^ t o U T ^ < fi¥ $ n T I ^ -D o 

© ♦ J3{4 ;5 & ^£ tl#t -r :i t :^ pa 1^ V , ^ ^ 
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^l(D*^BJ{i, h U ^ A ' ±i>i/y2^ ( Geotrichum 
candidum) Dec 1 (FERM B P - 7 0 3 3 ) {c ffijfe TtBCDtSH 

& •!) o 

a) • ffiier5ffiM?£«t-^ 

b) SD S-P AGE^ffl^^i.^^Ssf^ffiT-^^a6 0 kD a^^xf 

c) '^7';^53®^^fflV^i,^^MIfffiT-^^S5 5 kD a^^^■r 

d) J;2>fffiffiT-p I (^S^^) 3. S^^t" 

ll3©*^B^{i. iE^J«®ia^!J#-^8iBte©DNAiB^'J^&*L. aiSR 
©«5Hm liMfBffiO^^^r;- h--r^afi^-?:*^o 
^4 02^^BJ{i, 8»*©*EH^3lS5B«On— h-3SlE^*^tf^3Sr 

^6©*^Ba{i. mn^-^m ■ m.&-r^iz$)fzij^ m^(Dm.mm im 
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X'$>^o Beta. ^m(DWL^i±^m.}^ (pi) ±{bij©&^{±. i 

^4H{i>, TSt4 4''C^JC'(5i:«-rST;i/df:- > (Arg) nx^i^y 
(His) ^aj£^®— »:«ig^ltg£Lfc*)CDT-fe2.o m^P. □{ii£{4Arg 



*^H^®^'^ — :;r^i'i5''— -fii, y :^ h 'J ^5- A • * > Dec m 

h ') ^ A ' io>Vi^2^ Dec 1 (PERM BP-70 
Dec 1 ttjbs It JfiT-^^ WbTfenii. J; -5 'EcM^® 
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-^^mu^^t.ifiX-^^o ^fjg'S-tfiJi: LT. D i f c ottM Potato 
Dextrose tgife (WT. P D h BSf C i: A^afe ?> o ) ^^(f ^ :i t $ 
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P S 14 Ji ^ h b ^ It -r i. :i i: *s -e # i. o 

mm (2 0 5fgrSt4fiS) fi. SDS-^UTi? ujvrs. 

^ (WT^ S D S-P AGEtm-r^:iti}^^^o ) T-#— ®m-> K ^ 

[m^^S^M^^D y P ©t4H] 
-hfBO^f^tc J: f3)»M^ttyi*^0^©^*T-&SD y P©t4K^THB 

:0-?S^ S D S - P AGEStF'if;b531^' D^hy^^-f— 
J: »3iPiJ^Lfco 

S D S - P AGE t J;i,SlJ^{c*^^T{i. tS-^ SlgS LT rUfigOft 

^(D—mt UT. 'H— ij i^-ff— . TV/N-f A • aj;^F*3*tM Combithek 
*^^{f e.ti5.o ^^^j^';/ hii. a-2-v^D^^Dr'J> (^^g 17 0 
kD a) . 'J 7-HzB (^^SQ 7 . 4 kD a) , = >^ 

^0-^:^ — 4? (^^es 5 . 4 kD a) . a^T^t KD'!7':>— -If 
(^^g36. 5kDa). h U 7* > -f > 1 1: ^' — S 2 0 . 1 

kD a) <}: t) 
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6 0kDaT-$)^C ilt^7j%^ tltzo 

t). *:^0^«e>tiS e p h a c r y 1 S- 2 0 0:^J^A. ^gip^^M 
(BIO-RADttM) ^Mffl U-Cff-i^feo 
;icD^S. *^0flc7)^*D y PCD^^a(i. 5 5 kD a i:fFflffi^tifeo 

M}^M%^W3Wi (isoelectric point electrophoresis) J: !9 ffo fco 

^(Dmm. :^mmB y F (D^Mj^it. m2miz7fs-rm< . pi = 3. 

r > h btJi. ^^J^K Reactive blue 5, Reactive 

blue 19, Reactive blue 114 (l^'r^^t) B*:^b^ (^) M) . 1-amino- 
4-(3-amino-4-sodium-sulfonoanilino)-2-sodium anthraquinone 
sulfonate (WTs A Q - 1 t^T :i t.t^$> ^ o ) StJ^ l-amino-4- 
methylamino-2-sodiuia-anthraquinone sulfonate (JUTx AQ— 2i:BS 

Reactive blue 5 WTOib^^T'^^ tt § >fb-&^T & o 
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\^ O 3 N a 




^tz. TVm^nilVXti. Reactive black 5, Reactive 
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red 33, Reactive yellow 2, Reactive blue 182 B *-ft;l6 

(WTx Mn P i:BS-r:i i:*sfei>o ) J: bt *n ^ tvT^^ 2, 6- 

Dimethoxyphenol Guiacol ir® 7 * y — ^Hft-fb-^^Jc^tl" i)^Pt6 

#*)i>c ) i: L-r» ?>n-r Veratryl alcohol 

C*#4^«¥^^D y PCDS^&MMSK] 

*^B^CDa^*4^^P*D y PCSJSSjgSJttis ^ SEIt^Lfcio 
{Cs 3 O'Cf^ifiTfe 1 5°C~3 5°CCDfa^t5HT-e^bfc^*4^g¥ 

[^3|s^^Pi£^D y POSJSS^tt] 

*%B^<D^*4^^^|gD y PS:^^SjeT-^SaP^«#b> ^O^® 
rStt«#¥^l¥ffibfcc ^*4^P»«D y P CD 2 5 mM 

^'3i>^il»M^r«* 3 0°CXii4 O-CT- 1 4 BF^«#bfc<, 

^cD^S. Dy P©^#^^rSt4{i> 3 0 •C-e«#®®^ 6 3 %. 4 

T^^f -;/>'a^'? — -tf {,^%mM^. WTx H R P i: IBS T d J; j!)^ 
fe^o ) $JPtMi:bs «-^^®2 5mM i'a:>^M«S«^ 6 0°CTr 
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^ecD-mtLXs D y P ^@^<bU-rfflV^2)^^Aifei,c DyPSH 
^-fbfflfit*:, ^'J^«-f :t>3£J^^fli. ^m.M^'^^JV. ^«Sffi*cDfS'l4 
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LMkm'Si-mmm'D y Pn- h*iie^O^^©mB&3 
fr^ /to 

hcDT"^ y®iE?iJ^S:*^bfcf*. #r 5 y^iB^ijjc^^Sr Kite 
CCDfS. W^nfcn- Kae^ ^T-^-T -X' — i: H U ^ a • * 

Dec 1 ffi*cDNA-7^'r^ U — i: CD 7"^ — ^^'C^? — i/-3 > 

gWite^^^O t) mU. p U C 1 8 ^ :i(D(D-^iy 

— ^:n>j/>^^4fTofeo CltV^. Ji(.T®P CR{Ci3{tS7^>rb— h 

DyPn- Hae^y^-r v-©#gg$fTofc:«). D y PcD!lii^^fT 
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Ofeo 

s D s - PAGE^jv^*)jL\y^ huyu^vy"^ >irm^^^^xmMT 
^:^m'p. Mmmi^^u-^ h^^y ^— (hplo j: DMMt-i) 

® -5 1 Trp Lys 2 # i jy.l^cDT' ? y ^la^Utt 

5) :Sl>*iS^J#-^4®-g|5©iE?iJ (IB^US-^e) CRT'^-i'-x' — i: 

JilT©:&S{cj; f), ±iS2a^©7'^ y^i2^J:&r3— K-ri>DNA^ 

ft?)^^^^-^ V— ite^*ffl^^. y:^)- h 'J ^ A • :*/>s;^A Dec 1 
®cDNA%PCR©5^>rL'— ^^;LTfflV^T. P CRStr J; f)^- 

ir^-f X' — T 4 D N A:^ U ^ 5' — ■^?^!la^^f 7*^;^ 

^ h'^^gPte^-^figbfco :K^m (E^ coli) %m^^^—-^th 
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;2> p U C 1 8 CD H i n c II h {Z.'y^ f — iy a >S^Tl^. 'J n > t 

^m.^m^y"p^^ y^. ^mm jm 109 »^fflv^T^iltliL> n^n 

t) ^# ntz D N A i/ — i7 31 b (^HBcDiH^'jacDiH^J*-^ 8 

O1012~1181 SB#fi^) o 

S'J^t&«^tlfe'y:t h U • * >->-yA Dec m<t I?. il^CD^ 
ffi(C^^e^^RN A^MMbfco »e>nfeRNAJ; f3:1^>J (A) * RNA^ 
MMLfeo ft?)tlfc^U (A) * RNA>£ffl^^. cDNA^^r-y 

h (^*^ (^) tt^) cDNA^mtz. 

n^tltz c DNA^Ct^V^-C^ T 4 U 5? b;t^ H =^r •:^ — b* h * 
ffl^^^-f S/3 >^fTofefSx 1 200~2000bpCDDNAS:« 

^^{C. ^Ay^r — vAgtl OCD E c o R 1 h tr^AL. ^ 
A y 7 r -s; dp > y L ;t o ff 5. nfc 7 T - * ^M® ^ 4± 

^(DM^I^^J^'O. *:fgB^®D y PO^^SJi 6 0 kD a. 1 
7%^#■ri>:I^:*^e.^ r ^ y ^-^iB?iJ{±4 9 . 8kDai:M«*)?> 
tti)o *7t> D y Pn— Fjtfi^®;r— X> 'J— L' — Ali4 

W^tLfc 1 1 CDfgM1*03 — Kjafi^^fflt\T^n^tvllAP CR^£ 
DNACD^^-^^^ > h-y-'l' XSfPffi. 1-fe*3*.1 3 8 0 b 
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CCDi^^, 1 6 0 0 bp®-!t-i'XCDcDNA**-r?,<^D — >9 25: 
mtzo *cDNA^. m^m:^^=5' :^ ~ P B am H I 4ffl^^TtO^) 

aibx p u c 1 8 icm^T^^^. m^fitzy^'xs. h'*pB9 2hbito 
D - > 9 2 i^mn^mmm d y p (ca^ < **4^^rsi4 AsstK-^n 

[pB 9 2^15^CDDNAiH^J] 

p B 9 2CD->— i7 3:>5/'>^{±D NAi^— i7 3i>-9- — $:fflf>fTofco 
CCD^m. p B 9 2 CD:^— r> U — t^-i" ]^ — Ai± 1 4 9 4bp, 

4 9 8 r t) ^?>H, -?^CD^?-?»{i 5 3 3 O 6 t-fei) 

pB 9 2 *SD y Pitg^^*t-?> C ^^-f 4)©-efeSc 
pB 9 2©*-r?)Dy P(DT^ y ^iS^JSU^D y Pit<E^©^aiS?!J§. 

^n^tLiB?'J^®iB?!J#-^7St>'8 t^x^o r^et>*.> iS^!J*®ia?iI# 
7 i3«©r ^ y ^iE?[l5fe=fr-r ^ D y P AS|f ^CD»5K^ 2 Jli3«®*^ 
B^<D^*-efe iB?'J*®iH^J#-^ 8i3ttcD^aiB^JS*-r-Site^*5s 
IS * 0 15 H II 3 JI f 3 « ® * 5^ CD ® e ^ T- fe -S) c 

m^commm 4 ii83«so*^Bj-e $> ^ „ 
^e>t:. pB 9 2 ^:KmmizMmm,m:Lxm iti^mmmmi^ffim^ 



14 



wo 00/50582 



PCT/JPOO/01093 



mm^mmmD y p ©mm: 

1 5 OmL©P DtgJfe hy^^T. hti—:7.mm. D i f c ott 

^ 5 0 0 mL^®ai;i/U- ^Vd-i? — '!7':t h U 
A-*>S;'yADecl(FERM BP-7033) 1*CDfia^!l?§r« 5 
mL^ileaUTtg«?feg8i^Lfco 3 0 12 0 rpm-e6 BP^ 

ig«^. ^g«^S5:4°C(c^^rfflLfe^. 7 2 0 0 xg, 20^F^cD^iC^ 
^SK^ff ^fco '^^nfzm't->±m<Do-b 4 3 8 O mL >£JilT®»<^{Cffi 

^ n >fl:SIKi^53^M (YM 1 0 ) 
jIL. 6 0 mL S T'lSi^Lfco ?S$ilrS^. ^ 5> 2 5 mM l^'^^i?> 
^air« (pH5. 5) -cmmmi. r^i3>at^Cent r iprep 1 
0^ffl^^. 17. 2 mL {c^-C-$i^L:feo 

?i$i?lS17. 2mL^2 5mM t:^^ ^iflWM ( P H 5 . 5 ) T- 
W-'^'ft^tlfz 2 . 8x6. Ocm®Super Q 6 5 0 M*^A 
(h — V— ttM) iZ^^ — i^Vtzo C©f^. 2 0 OmLOlHI— iS®?«T- 
mmk. 0~0. 4MO U ^T-^'vi^cii> hCJ; fj^ffibfco 

6^^S¥tg14<£^-r7 ^ 3 >^»«). :3>ttKC e nt r i 
P^epl0^ffl^,^. 2. 8 mLST-Ji^bfeo 1 . 6x6. 

5cm®25mM ^7 a: >M«r« ( P H 5 . 5). 0. 8M ffiS^T 

i^'Ufco 5 OmL©|Bl-JS«^i£-t:i5fe^^. 0. 8M>!p5>0M<De5 
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m-rm^i-^Misb. c:tL^D y P i: Ufeo 

DyP<&2 5mM ^ z!Li^mmmmiZ X b mmL. l. SmgOiISM 
DyP^f#feo y P^Mtt4°CT-«#Lfeo 

^^ft{cov^T^i^ SD S - P AGES«,?*i!jaSt;^'y;i/5jgS{c J; 

SDS-PAGEmm^»jti±. 1 o%©:t^ur^^ y^)v^ 

ffllA. AT T OttMAE- 6 4 4 Omm^^ttSS^^fflbfeo ^ 

^Sn > h D— LT, ^— U • ' \\\^n^^ 

Combithek ^fflV^;to 

^©^H. D y PO^^Stt 6 0 kD a ^::a¥ffi^nfco 

— '!7';i/53^t:Jiv 2 5mM :t >^;^ffi?^S ( p H 5 . 0 ) T-¥ 

^efb^ntS. 1 X 9 5 c m® S e p h a c r y 1 S-200:^C7A 

D y PCDtS-^FSfi 5 5 kD a nfeo 
^S;^S:^?*ill®iiJ^C{i. 7 r ;i/ vi^TttS^ Multiphor II 
2-D ®<£p I U — i> 3 >dr>^ h (pH2. 5-6. 5) 
:feo ^OS*. DyP©^«i^(i3. 8 tfpffi^tifco 

iKMD y P®^*4;Q-®::^^^' h ^ A^. 9 ^©ftiN-i: 3 r3CD^-7=';Mb 
-^!^t::otiiSLfco MMD y P©ctvf>©^if4X{i^7^;b'fb-&i^®^ 

^i^i: bT{i^ Reactive blue 5, 19 StJ^ 114;AQ - 1 , AQ - 2 ; 
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Reactive black 5, Reactive red 33, Reactive yellow 2, Reactive 

blue 182 ^fflV^feo 

^fe. i: LT 2, 6-dimethoxy phenol, Guaiacol, 

Veratryl alcohol ^ffll^feo 

pjr&mm. (3o-i20ppm) (D^mm^^m-r^2 smM ^x. 
>mmmm (^^n^mmmpEizmm smLh. i. senM d 

^}f4^g?fSt4 1 U(i. 1 >umo 1 e CO Reactive blue 5 ^tzl^AQ- 
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'f > 7^ >v ^7 ;^ 




A. max 


MM 
pH 


(ppm) 


(ppm/min) 


Reactive 
blue 5 


AQ 


600 


3.2 


100 


19.8 


Reactive 
blue 19 


AQ 


590 


3.2 


70 


13.1 


Reactive 
blue 114 


AQ 


620 


4.0 


100 


7.8 


AQ-1 


AQ 


600 


3.2 


60 


5.4 


AQ-2 


AQ 


635 


3.0 


50 


19.5 


Reactive 
black 5 


AZ 


598 


3.2 


30 


0.1 


Reactive 
red 33 


AZ 


500 


3.2 


50 


0.4 


Reactive 
yellow 2 


AZ 


390 


3.2 


100 


0.5 


Reactive 
blue 182 


AZ 


610 


4.0 


120 


20.9 



— ^7^;L"fb-&^i; b■rffl^^fc 2, 6-dimethoxyphenol {co^,^T{i. 
^<b{:: ct O^-fi. 4 7 0 nmOqSiR^^^fe Ufeo 

■ttjit)%^ DyP 2. 79nM. 0. 2 mMO 2, 6- 
dimethoxyphenol hO , 2 mMffiiS^-fbTk^ t: S:-^#-r 2 5 mM^^ 
>m (pH4. 5) -5Km.^'n^fz.o 
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GuaiacoUC'::?V^t:^i^ ±t^&fi&^CDO . 2 mM 2, 6- 
dimethoxyphenol COiXt> ^ iz 1 mM(D guaiacol ^ffiffl L> 4 6 5 nm 

^2^ (DyPCD't^'JV^h^m^mmm 





mm 


PH 


(mM) 


( AOD/min) 


2,6- 

d imethy 1 oxypheno 1 


Phenolic 


4.5 


0.2 


0.29 


Guaiacol 


Phenolic 


4.0 


1.0 


0.29 


Veratryl alchol 


Nonphenolic 




0.5 


ND 



^S^fo ^^-^ Reactive blue 5, Reactive blue 19, AQ—2\Z^\^^ 

^tzs TV*l^fe^{c^bT*:j3-MrS14^^nL. I^C Reactive blue 
182 < ^flfUfcc Reactive black 5, 

Reactive red 33, Reactive yellow 2 (C?sf LT ^8¥tg^^ LT V^ 5 o 

ffs 7 — ;H47KK»^*TS 2, 6-dimethylphenol, Guaiacol 
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(Dmmt L.-r»e>tti) Veratryl alcohol Ji^a-Mf 5 ;i i: AST* # ^ o 

D y P©3iiS?aS{±> Reactive blue 5 (Dm.& i^M) ^tSSFif^® 
msm^^. DyP{i2 0~3 5 "COiEHT-iSvw^— Hf rS 

mmm2 [±m-(^>(Dmm^mmmi)yFm^-^(DK^w] 

D y PSU^ 1 0 0 p pmO Reactive blue 5 tf ^f^^KllB^fplz^ 
A^I/i'-^A, ffifSs ffl ( 2ffl5) . * >J 'j?^. « ( Iffi) . 'J -^Acd 
^-f 5 mM^it#^-B:. Cin CD^g -f ::r > A^D y P ^^t§?=trS14 

^3* (D y PO^*4:»»rSt4-Ncr)^«*5^:t>0»W) 





mm 

(mM) 


(%) 






10 0 


C + 


5 


8 1 


Z n + + 


5 


6 9 


Cu+ + 


5 


7 5 




5 


8 1 


N a-' 


5 


8 1 


F e -^-^ 


0 . 2 


5 0 
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5 o%m^ifimm^ritzc 

mmmz (Dy p4=j- Fi-?,?te^st>-r ^ y^iE3?y®^^) 
[yku^^mmm d y p (du^t ^ j ^ib^ij®?*^] 

-if:^ h i; A • * >i^crA Decl (FERM BP-7033)» 
itis Laemmli ( Laemmli, U.K. Nature ( London ) , 227, 680- 

685 (1970) ) SD S-P AGEtc^LTMKD y P^^S-^L 

-?CD^. Towbin®:^?* (Towbin, H., Staehelin, T., and Gordon, 
J. Proc. Natl. Acad. Sci. USA, 76, 4350-4354 (1979)) if- 

tfii;vi7 7;u:^^'i' k (jmTs p vd f i:BST:i i:*5$>2>c ) jeJc^ii 
P VD FM^^-vs^ — ::r 'J «jr> h (CBB- 2 5 0 ) MSLs 

*V^T■Dy PO^feyN'V ^•^5^CD.McD5^S:Wt)mb^ 1. 5mL^©|S 
HmtC^Lfeo :iixiz5 0 uLcD^'S' y ^?>{C> 2 0 0 // 

L®jlxi?l«?t (8M ^^T'^vVffiM. 0. 5M hU:^. 0. 

3%®ji5^b>i;7'^ >EHS^^2:^ h U '^7A (EDTA-2Na) . 

5%OT-feh^h 'j;i/^-^trp H 8 . 5 (Dmmm) ^iPx.. f^o < OS 

».iz^ P VD FM±OSeH{c. ImgCDP^^l^U-f h—JV^^ti 
5 0 //LCDjl5cM«?«^Snx.. 2 S-CT- 1 BtP^«^,^;feo PVDFM<S:2 
0 0 mL©zi^yb;i/tf — ±/-t^b;t^> 1 0 0 inL©7j<-t- 5 10 
0mLO2 %T-fe h 'J;VT- 5^. 100mL®0. l%SDST-5 
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PVDFSSl. 5 mL^Off b^^a£^'g{::i^b^ g^SO;? 
ffi (Iwamatsu, A. Electrophoresis, 13, 142-147 (1992)) 5 
0O//LCDlmg£D;)< > %^tf ^* >; bT ;i/ 1: D U K > P V P - 

4 0 (lliT. PVP-4 0 hlB&-r3i;*safe5o ) *SDX. ^ST-SO^ 

^?>lc. PVDFJ3S<£ 1 0 OmL® 1 0%7'-fe h h 'J 

5 0 0 >u L©c»P^«?S ( 1 0 OmM fiJ^^T >^ -^7 A. 10 
mM ^'fb*;i/S^.i7A, pH7. 8 ) T- 3 Il]?$fe?t L. iJfeM^^Tf^ci^ 

v^T^ 1 pmo i(Dh ') y'i^>^^tn3ii}'i^±mtmm(D^mfmmm5 

0 0//L4m*PU. 2 5°CT- 1 2^^^^SiiS*fTofeo 

0 ju'L(D'»mmmmz^mL. HPLC (7b^A:Capcell-P 
ak C-18, 4. 6xl5 0mm)T-s 0. 0 2%hVy)i'^um 
vrn \^)lT)Vzi—JV-j'-iz h-hij;u (7 : Sv/v) (DO 
~5 0%Oifi^^iE^m (10 0^. 0. 8mL/mi n. ) T-SdiL. 

v;^ PP S Q-.2 1 ) tcfc t)-«c^ig^,*^L:tc 
[ c D N A ^ 'J — ©Pi^] 

RNACDttm$:ge9i:bT, ^f-^ h U A ■ Dec 1 ^*CD 

^«fS4B'li^^5-^b-CKatt®a^5! 2 5 mL 5:^gibito cin^^-c^^ 
{^Aix. ?g<*:^^>&^SnbT^a*;g;«^^-|±;fc^, 1 2 I^P^CDJt^Klg 

»&nfca;^CD|&*t:, :St>'M*ta^*?±#B*§«&^b. lOmL 
Oi^T'^i^'^A^^S (4M ^^T'^^i^'i'A^ V5^:^i^T:^- 2 0m 
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M h t; A (pH 5 . 2). 0. 1 mM DTT. 0. 5% 

N-lauroylsarcosine ^'s^'f'^) ^MML^ X b:fco 3tl 

^'A't^'^m ( 1 5 0 0 X g) vx±m^mzo 

m^titzRNAli. mt-\2i^^AmM't^m (Ullrich) {ci!? 
^m^^. (A) * RNA^&::tUrr (dT) -fe ;i'D * ^ A 

T^HLfco cDNACD^figJi. (a) RNA^£M^^. 

c D NA-^m^ h ( ^5^ * 5 . Gulbler-Hoffma 

n ) {c J; t» =ff o o 

ft^tlfc c DN Ate. DN A^-i" y — S^H >^>y h ^ffllNT r ^J^r^' 
— ( E c o R I— No t I— B am H I ) ^JfAbto ^^^f— i^3> 
LfclS*SS5 T 4 'J 5? ^ J; 'J >^'fbUfe^. T 

*fD— :;^«M^Scl!;C J: D c D N A^^^KLfeo 

$?>{C, c DN ACDttiA^f) D yPCD^^Stm-^d 1200~200 
0 bpOcDNA:&^Mb^ 8 u LCD T Emmm {1 OmM h U X^ 
^ (pH8. 0) . ImM EDTA— 2Na) ^SPx.TSm bfc 

f#tnfecDNA7^i^^> ^ A^7T-i^CDE_c_oR I 

hlc-^-f y — i-'H >Lyto CtL^ Gigapack Gold Packaging Extract 
(Stratagene, La Jolla Calif., USA) iz J: D ^ A ^5^7 r — >;/ 

3L,VyT — iy A.gt 1 0 ii. coli NM514 ^ir 3 7 ''C-C- 

l 5 :0-P^^^^-yrfe® L (>'N-i7 h h U r h 0. 5%M-i7 

h^S::n^X. 1%:^^. 1. 5 1 0 0 OmL) (3 0 . 7 %» 

?^*fflV^Ta»Lfeo yu-hl±3 7°CT- 1 2^P^^ilbfeo 

$t(CBi^b:fc^'^;KbrD — ^^t/N-Y r u y-r xr i)=J nr: — ^:;^;:7 
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1 1 (Dmm^^mtzo 

Cltve>*. T4DNA'; *f--lf fci t) pUC 1 8r^7l = K(c:^^'>y 
— v-H^L. ;*;]^B coli JM109 ttT-tiilibfco 

^izB®D y P©!^t4CD»J^i^m<t »3x Dy P®:J5-^a:{i6 OkDaf 

$) mm^ 1 7 %^^-r^;r y^-»:ia?ij{±4 9.8k 

T) a. t^m^ ^ti^o D y P 13— K3tg^O:t — 'J — T^-f > 

L/— A{±4 6 OTS.jm. Ttjilo^ 1 3 8 0 b p h^m^^bfl^o 

^ClT-s ^i ^ «fe 1 1 ©rj- Kiie^^fflv^TSlgP CR^fT 

W ^AcDNA©at). 1 3 8 0 b pj5{^CDil1g^®t^^^ff ofeo 

CCD^S. 1 6 0 0 b pcD-y-'f X© c DN AS Wr ^ ^ n — > 9 2 4 

it^cDNA*^l55*ifexr^;^ ^ K j; t) B am H I SfflVNT^OOmU. 

pUC 1 8 {^^59-^(5^*^^ tte^nfer^:;^ ^ h'SpB 9 2 i:Lfco 

X h ^ > KSD NAi^ — (^7=;U4 0 0 0 L. Li-Cor 
Inc. .Lincoln, Neb., USA) T-^W L fx — :3i > x * ^f ^ fco 

^CDSSII^§?>^^fcp B 9 2®:t — r> U-t^^' >^^7b-A{il49 
4 bp. 4 9 8 y^-trfe !3 (iB3?'J*®ia?y#-t7#H3) , dOT^ 
y ^^ct t)«l^^n^^^S{±. 5 3 3 0 6-r-afe?.;r hA^^iJB^Lfco d 
hA^^j. ±iBpB 9 2 (iD y Pjte^SWTi.^ i:A^^^^^^fco 

^e>t, ^^{r J: t) pB 9 2 =&:^»a{cff$KKg|Lfco :i©ffJKS^ 
^^{iB*H35Mlio< {f mm ITS l#3-^Offl«S||«x«i$^SI^^ 
^n:^n:||Sc$Bgf^f9f{c«K^nT*5 ^®SIE#^ttF E RM B 
P- 7 0 3 2T'fe?)o ^®ffJKte^<**LtgJfe (^e^i^:^ 0. 5%. 
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NaClO. 5%. hVy\-> 1. 0%) ^c:-C±g««^ MM • 
^ :i J; J; D D y P Mtt * 5S^.t- :i i: ^ fc o 

(Genebank,EMBL,DDBJ) ^ffll^frofeo c:cD!g», D y P 
^i; bT Genebank izm^^tltc U77073 (Polyporaceae sp.) 

it(DM\>^mi$,^?i-^t.. 4 0 7#*^e> 4 3 8 CD^^^*5g^;tg|^^4^ 
^< 8 8%. »:V^■r-6 2»*^e,8 5SacDM^©^§|^t4^8 3%T-fe^ 

t^^tzo St. ±83® Polyporaceae sp. fi*CD^;i/:t ;5^ — -fe'JiJ,^^ 

© fte ® ; 1/ :t dp ^ - -If CD 4" -e iS I > ffi IS) s 4 -r CD {i m Hi ^ ti >fp o 

[ flb CD A» V a 3fe ;i/ ^— Hf i; (D Jt «t ] 

V^^o -tfcD^SSti. Welinder ?> (Welinder. 

Curr. Opin. Struct. Biol. ,2, 388-393(1992)) ^z X <:) i^W^H if <^ tiX 

^^:^ii{i. »as*cD-^;i/;t^s>y— b\ ^^5'Xmii]S^ffi!feia3fecD 

Welinder ^(D^mit. V—'iiCD — dimn^i^m&CO-^ 

v^ia^J^J±«it-S 3 t C J: !3fi^t)fLi>o B¥L.<Ji. rStSctJ-t^tzHBiuf 
^A^iSiiiL (Proximal) (D Ms m&RV^miiL (Distal) cDHis. Arg ^ 
*i£figCD-»JiS?iJSit^ri> d htii DlrtotiSo Welinder ^^cDf^Bic 

\^tzMmttmm^mr.^D yp (Dim ^itmLtz (m4m) o ^c:fe\ 114 
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0"e{i> I CD'^;i':*^5^<5^— -b'i: LT C C P < Saccharomyces 

cerevisiae S3fe®5^ h ^ D— A C . ECP ( E. 

coli S*0>'^-:^:^-i'^— K) ^m\ftzo ^5'XlI®^;i/:t=¥i>:5^- 
■tf i: bTARP(Arthroiiiyces ramosus ^3^®/^ — ^f-df-ix^— -If), Mn 
P (Phane^ochaetea*^Ota3|5©v>*f>>'^" — ;t=3ri^;J'*— -tf ) > LiP 
(Phanerochaete chrtsosporiiun fijfe© U ^J^— >/''^ — :^=^i^:J'*— -tf ) i: 
©Iti^^fTofco $fc> ;^^;^niCD^;i/:^=^S^^— 4f i: LT TP (Tunip 
®>''^-:^dri'^— H?) . HRP (^-X v -f 3- y'^— ^ ^5^— 

JiJi±*-^. D y P{iA^t;ja3feT-fe-i)fcto> ^ '5' :^ui,z^m^n^tf^. 

^tL^Cl^^ i:*s^*>ofco tL CD d itP e> . D y P As*^t>•S*^>'^:^- 
*^B^c=); t). i£ts^a^©*#4{c*f bTiav^^9'PrSt4^*-r?)^■^- 
Ma^lcfSffl T -i) c i: AST- # o 
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IS 5tc CD (e H 

1 . ff:^ h U A • til^V^K ( Geotrichum candidum ) Dec 1 (F 
ERM BP- 7 0 3 3) {ca3feb. TfiBOttKSWT i)^N'-:^=^r 
-- b*^*o 

a) • ffiSfe-r^t4K**-r-5 

b) SDS-PAGE^fflV^:§,^^MMT*:^'^S6 OkDa^S^Nl" 

c) y;i/?))©?£^ffll^^^^fiWffiT't9-?M 5 5 kD a^^N-r 

d) ^S^^S^^^llj^lC J;i,W{ffiT-p I 3. 85:^s-r 

2 . ia?U^®iE?[IS-^ 7 fB«©T ^ y ^iB?^iJ^*1-^l*S<0«Effl^ 1 

3. iB?iJ^©ia^J«-^8fBigODNAiB?iJ*WU> ISsfcOlEffl^ 1 « 
nfc^^ffe) (FERM BP- 7 0 3 2 )o 

6. ym-^^m-i^^-f^xz-^tzKi. tt^oigHm iJiiB«©^^x(i 
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SEQUENCE LISTING 
<110> BM^^MW^^^ Meiji Seika Kaisha Ltd. 

<i2o> m.&^^^mr^mmmmRxfzti^m^-^tzmn(Dm&:^m 

<130> A-306 

<150> JP 11/050562 
<151> 1999-02-26 

<160> 8 

<210> 1 
<211> 6 
<212> PRT 

<213> Geotrichum candidum Dec 1 (PERM BP - 7033) 
<400> 1 

Thr Tyr Val Pro Glu Arg 
1 5 

<210> 2 
<211> 8 
<212> PRT 

<213> Geotrichum candidum Dec 1 (PERM BP - 7033) 
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<400> 2 

Cys Pro Phe Gly Ala His Val Arg 
1 5 

<210> 3 
<211> 21 
<212> PRT 

<213> Geotrichum candidum Dec 1 (FERM BP -7033) 
<400> 3 

He Pro Tyr Gly Pro Glu Thr Ser Asp Ala GIu Leu Ala Ser Gly Val 

1 5 10 15 

Thr Ala Gin Asp Arg 
20 

<210> 4 
<211> 21 
<212> PRT 

<213> Geotrichum candidum Dec 1 (FERM BP - 7033) 
<400> 4 

Ser Gly Ala Pro lie Asp Leu Ala Pro Thr Ala Asp Asp Pro Ala Leu 

15 10 15 

Gly Ala Asp Pro Gin 
20 

<210> 5 
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<211> 6 
<212> PRT 

<213> Geotrichum candidum Dec 1 (FEM BP -7033) 
<400> 5 

Pro Tyr Gly Pro Glu Thr 
1 5 

<210> 6 
<211> 6 
<212> PRT 

<213> Geotrichum candidum Dec 1 (PERM BP - 7033) 
<400> 6 

Pro Thr Ala Asp Asp Pro 

1 5 
<210> 7 
<211> 498 
<212> PRT 

<213> Geotrichum candidum Dec 1 (PERM BP -7033) 
<400> 7 

Met Arg Leu Ser Leu Phe Val Val Ser Val Ala Val Leu Val Gly Ser 

15 10 15 

Ser Ser His Val Asn Ala Ala Lys Leu Gly Ala Arg Gin Thr Arg Thr 

20 25 30 

Thr Pro Leu Leu Thr Asn Phe Pro Gly Gin Ala Pro Leu Pro Thr Leu 
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35 40 45 

Thr Gin His Thr Thr Glu Ser Gly Ala Asn Asp Thr He Leu Pro Leu 

50 55 60 

Asn Asn He Gin Gly Asp He Leu Val Gly Met Lys Lys Gin Lys Glu 
65 70 75 80 

Arg Phe Val Phe Phe Gin Val Asn Asp Ala Thr Ser Phe Lys Thr Ala 

85 90 95 

Leu Lys Thr Tyr Val Pro Glu Arg He Thr Ser Ala Ala He Leu He 

100 105 110 

Ser Asp Pro Ser Gin Gin Pro Leu Ala Phe Val Asn Leu Gly Phe Ser 

115 120 125 

Asn Thr Gly Leu Gin Ala Leu Gly lie Thr Asp Asp Leu Gly Asp Ala 

130 135 140 

Gin Phe Pro Asp Gly Gin Phe Ala Asp Ala Ala Asn Leu Gly Asp Asp 
145 150 155 160 

Leu Ser Gin Trp Val Ala Pro Phe Thr Gly Thr Thr He His Gly Val 

165 170 175 

Phe Leu He Gly Ser Asp Gin Asp Asp Phe Leu Asp Gin Phe Thr Asp 

180 185 190 

Asp He Ser Ser Thr Phe Gly Ser Ser He Thr Gin Val Gin Ala Leu 

195 200 205 

Ser Gly Ser Ala Arg Pro Gly Asp Gin Ala Gly His Glu His Phe Gly 

210 215 220 

Phe Leu Asp Gly He Ser Gin Pro Ser Val Thr Gly Trp Glu Thr Thr 
225 230 235 240 

Val Phe Pro Gly Gin Ala Val Val Pro Pro Gly He He Leu Thr Gly 
245 250 255 
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Arg Asp Gly Asp Thr Gly Thr Arg Pro Ser Trp Ala Leu Asp Gly Ser 

260 265 270 

Phe Met Ala Phe Arg His Phe Gin Gin Lys Val Pro Glu Phe Asn Ala 

275 280 285 

Tyr Thr Leu Ala Asn Ala lie Pro Ala Asn Ser Ala Gly Asn Leu Thr 

290 295 300 

Gin Gin Glu Gly Ala Glu Phe Leu Gly Ala Arg Met Phe Gly Arg Trp 
305 310 315 320 

Lys Ser Gly Ala Pro He Asp Leu Ala Pro Thr Ala Asp Asp Pro Ala 

325 330 335 

Leu Gly Ala Asp Pro Gin Arg Asn Asn Asn Phe Asp Tyr Ser Asp Thr 

340 345 350 

Leu Thr Asp Glu Thr Arg Cys Pro Phe Gly Ala His Yal Arg Lys Thr 

355 360 365 

Asn Pro Arg Gin Asp Leu Gly Gly Pro Val Asp Thr Phe His Ala Met 

370 375 380 

Arg Ser Ser He Pro Tyr Gly Pro Glu Thr Ser Asp Ala Glu Leu Ala^ 
385 390 395 400 

Ser Gly Val Thr Ala Gin Asp Arg Gly Leu Leu Phe Val Glu Tyr Gin 

405 410 415 

Ser He He Gly Asn Gly Phe Arg Phe Gin Gin He Asn Trp Ala Asn 

420 425 430 

Asn Ala Asn Phe Pro Phe Ser Lys Pro He Thr Pro Gly He Glu Pro 

435 440 445 

He He Gly Gin Thr Thr Pro Arg Thr Val Gly Gly Leu Asp Pro Leu 

450 455 460 

Asn Gin Asn Glu Thr Phe Thr Val Pro Leu Phe Val He Pro Lys Gly 
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465 470 475 480 

Gly Glu Tyr Phe Phe Leu Pro Ser He Ser Ala Leu Thr Ala Thr He 
485 490 495 

Ala Ala 
498 



<210> 8 
<211> 1494 
<212> DNA 

<213> Geotrichum candidum Dec 1 (FERM BP - 7033) 



<400> 8 
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